Phycocyanin aggregation. A small angle neutron scattering and size exclusion chromatographic study.
The influence of environmental factors on the aggregation properties of phycocyanin from Synechocystis 6701 was studied by small angle neutron scattering and high-pressure size-exclusion liquid chromatography. Phycocyanin was found to exist in a reversible equilibrium between the monomer, trimer and hexamer forms. The distribution of the protein between these oligomers is determined by the pH, buffer composition and ionic strength of the medium, and protein concentration. Phycocyanin was in a stable hexameric state at pH 5.0 to 6.0 at a concentration of 1 to 10 mg/ml, and was primarily in a trimeric state at pH 8.0 at a concentration of about 5 mg/ml. Comparison of the small angle scattering data with the computed scattering curve for a hollow cylinder was used to determine the dimensions of the best-fit model by a least-squares fitting procedure. The outer radius, inner radius and height of the phycocyanin hexamer were found to be 54.1, 12.0 and 61.4 A (1 A = 0.1 nm), respectively, and the corresponding dimensions for the trimer were 54.5, 14.0 and 33.0 A. The molecular weight ratio for phycocyanin hexamer was determined to be 217,000. The dimensions and molecular weight ratios of phycocyanin from Synechocystis 6701 obtained by solution scattering are similar to the values for Mastigocladus laminosus obtained by X-ray crystallography.